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Coupled oscillator model fitted results
In this section, we present more details about the fitted results from the coupled oscillator model.
As shown in Figs. S1(a) and S1(b), regardless of hole orientations, the fitted transmission spectra with non-zero α 1 , α 2 (solid lines) and zero α 1 , α 2 (open dots) with Eq. (3) are quite similar and most identical, and the fitted results with non-zero α 1 , α 2 are plotted in Figs. 3(a) and 3(b) in the main body. All parameters extracted from the fitted transmission spectra are listed in Table SI and SII. Though α 1 and α 2 are set to be zero, there is no essential difference for all parameters in the two groups of fitted results. That means the spoof surface plasmon polariton (SPP) resonances excited by the external E-field is insignificant for the THz transmission in our system. TABLE SI. Extracted parameters from the fitted transmission spectra in Fig. S1 for varying L y with nonzero α 1 , α 2 . 
Excitation mechanism of SPPs
As we discussed in the main body, α n (n = 0, 1, 2) represents the probable excitation directly by the incident field. To further explore the excitation mechanism of SPPs, we calculate the transmission spectra with varying values of α 1 and α 2 using Eq. (3). The normalized transmission spectra are shown in Fig. S2 , where α 1 = α 2 is set for simplification. It is found that, as the values of α 1 and α 2 increase, the asymmetry of the line shape around the SPP modes reduces gradually, namely, the spectra change from the Fano line shape to Lorentzian shape and the resonant peak positions approach the theoretical values of the SPP modes, which reflects the dominant excitation of the SPP resonance transforms from the localized resonance to the external field. From Eq. (2), this result can be understood as the change in the relative weight of the two terms in the solutions of A 1 (ω) and A 2 (ω). As the increase of the SPPs excited by the external field, the situation of extraordinary optical transmission in optical wavelength can be investigated. 
Transmission difference spectra and transmission modulation range
The spectra of measured transmission difference between the periodic and random hole arrays with varying L y under different illuminations are shown in Fig. S3 . Eliminating the impact from the localized resonance, the transmission enhancement and suppression induced by the coupled SPP modes are obvious, which shows significant Fano feature. As shown in Fig. S3(a) , taking the spectrum of L y = 120 μm as an example, the transmission modulation M n (n = 1, 2) of each SPP mode can be extracted by measuring the difference between the maximum and minimum values around each SPP mode from the transmission difference spectrum. 
